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mm.3] miiy^--uym^-(^>'ftt?>miz^ 

Cn (n=l 8~500) 

[it*«5] mmnttzith^Am>\^-ftii)>om 
mmmm, 

mme] tm^^fzttmi^m<m^ttz 
[mm7] ^mt^ Pimttzithii:m(o\<>-ftiii> 
imms] pimt.tztth'^m(or,^'fni>> 

ttzmo^^-rm^ 1 mmiD^mssmm^m. 

Cn (n= 1 8~500) 

«: 1 mjji-^m^h z t ^mLtt?>^m. 9 la^©^ 

tUT'H, *He, 'L i, " B, "C, "Ne, " 
Na, '*Mg, ''Si, "Al, " P, "K, "Cu, 



(2) «rg|Jp6-1 847 3 8 

2 

^^hziL^m^n-thmmiu^-'X^i itDv^t^i 

(mmxwmh z >L ni.9mt t sm** 9 , 1 0 *^c: 
{4 1 2 ©I, sxm^ 1 «8Btt<D/KiK^cDamm 

'fef^^ii-tsss** 7 «c</ >b 1 2 (ov^-rn*» 1 ^*!5<D 

■ii^y\£~h. (ICB) j*{iJ:UJ^«$nTv^.5v:i:«: 
!Rf0Si:-t6fil^9, 10, 12, 13*/c:fil4eDV^ 

ClS^ie] |f*Jg9, 10, 1 2*y'd41 5(DV> 

[fs*si7] pmtsiixfnmmmtmzum^n 
tzy^-uymmiz^ 0 p nm^m^u mm 

n*\ h^^^itznh^ma^s.^^t'^tzm^^i' 

^^mihmmi^fzz t tmittmm. 1 e 

30 [11^19] w^>L. wm±\mmntz'§>im. 

tji^tt-m^. ^m!k pmi^fzii.hit/um(D\i^-rn 
*^ laK^^r*•rs^©^3R0^*>p,^5^^^^r± 

mm. 2 0 ] mrn'mm^mmo^m^a^h 

1 9tB«5(OXi^Sli5 7-, 
40 Cn (n= 1 8~5 00) 

:fii:#sg2 21 wl^Rfaf*;^cttP>^^?^v^■rt^*MD 
mm^^mzm$^\^fzz\L^mik't-f^mm2Qt. 
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{mm. 2 8 ] MiBRPf */ctt f>•ti:^B® I >f n*HD 
[m^wmmm 

[000 1] 
[0002] 

*%a$n-cv^s. 7^-1/ MA, 1 9 8 ^m^ r^-r 

^t-J , 3 1 8S, 1 6 2K ( 1 9 8 5^) 

ny^JD^Sfeii^e Offli*>c>;5:S-b-y:^-/-K-;na)^4J^ 

*m« r^^'^t-J , 3 5 0#, 6 0 CM ( 1 9 9 

l/:^3.9-k-Axe3?df^i'-?* (MBE) 'fefflV^THS 

[0 0 0 33 0191*, T'f---f^>'v> 

(T. Ichihashi et. al) t,;^5||5 2 
@j;S:«MI^^S»RSii^«S^ ( l 0 -p-R- i i , 10 
-p-R-l 2, p 1 087 (1 9 9 1)) tHimX^tz. 



(3) !HrBi5p6-l 847 3 8 

4 

2{*^««^'fe0^-t.5/c«)(?!)iS 

8tt79-^>«:MJij|ilfe$-»i-S/c<t)0 
/ff SolS, 9li77-l/>Oif|B3i«*:Sattt<5/c«)©3 

>hD-9, io{d#iiga±{r?^^^rn;^s77-i/>s« 

[0 0 0 4] ?)C{'SW^{roi,>m^t$o f^M)^!?* 
S77-l/>7«:«-:>fS8{rA*V i^gBfciUJS; 
Slf4|^g|kD^E^«: 1 0 ' To r r 85^**1 ^li^n 

U 7;l/:^';>'>7'rh'#liSaSffil«:t-^r3-C-^ia 
Strfi|-5j:^H-tSo 5-:3{S8«:JWSIRL/75-^>7?: 

igs^-iirs. MBEmx-imizmm^Hx\>^m^m 

[00 0 5] ttz, y^"U>m9S^^i!m-r?>^tiz^ 
u my ^-uymizmh uv z.ttu 
i^hi%x\i^?>, mfD. yy-u>omm-^tmmm 

.a? ^fi -ffc^, 4 6#1 2^#, 8 1 8~8 5 8H (19 

9 1^) ^b^l^A) , 

m%^m.^'^xzfi^y'7-vywmzimm^^t 

^^x. y^-\/y^^mm\zz.iinho)m.^^m»-t 

Ox>9^T7>>W<t'V (TTF) *Ct:(D«^^.|iO 

Mmtamx'mmmmmm-^ism 

[0 0 0 6] ®2 0{i^>f^^-|t (3 5 0^. 320 

M (1 9 9 1) ) \zm.mititz7)vm^oY-\^y 
m, \2\t7)v:fj^)'m, i3(*ism i4i*m 

1 5»e^ 1 S\t^yif:^=ry^ 1 l\tm7^ 
m. 1 8 »o - 'J yif, 1 9 fiiasm^o - u y^^x h y 
so 7'3y^', 2 0tt:>'3'f>b, 2 1 ttJiiK^:*f^;^<g? 
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[0 0 0 7] mt^(0m(0mm^^fi:7JV:fyV^(0 

1^. C. 0 1 1 iM^jvm^ u 5 ~&cm±:Mlzm< . 

<5?ti, ^jr yi^ 1 6 {'o/jjv ^tim^m&mm 

^US^IlJ^mo. 0 5S/-p<>;^/cni(Di[i:'&:o;^c 
i:U;^c«^{r:^®«^#Jt*5/J--f;l//^>^^ 1 3 0X3 

tmhMZ-^tlX\>^?> (^-f^^t-, 3 5 0#, 6 00 
H (1 9 9 1^) ) c 
[0 0 0 8] -^r, IRnntD 

om^^u ^omx'(m^^¥mzt?>zti>i 

mttiimm^i>xmfmmm^^j^\'^j;: ^ iz.t 
[0 0 0 9] ximmm^y-ix m&cons^^t^ 
{f « z. t ^mmt Lftt<DX\ mm<Dm ^ t i^xm 

^ (OTC) m^^hnh:itm\>\ mti. 

^<jmisnxiso. m^. mim^i>m\^x. 
m'^<Dimiz^^^^^m^?>z.iii)W»x\ m 

n m 03 2^1 2# (1 9 8 9) p. 8 

4 5-85 O ir^Si^JlX/Vj/iJ^jftfeffiV^tJiaR^-a- 
S-i:^. m rSESj i^3 3^8# (1 9 9 0) p 
6 7 3-6 7 8fca!>SJ:d{'k— y^CVD (Chemical V 
apour Deposition) mt^^^Xim.^^?^Z.tlZJt:0^ 

[0 0 10] 

li. 1 0 ' T o r rgS«>SV^{i-eti4J<.TG)0iSSC^ 



(4) ?«i8¥6-l 84 7 38 

6 

mmti$mmi^xtfmioym.xLi)>mmx'^-r. 

[0 0 11] ±m(DmSX^^tl?,7J\^:fyV^ 

[0 0 1 2] -:^r, xm^mm^^-xii, X 

y 9 ^t\tz^a)r.^}V^-i^mm-ti> z. t i>Wmxib 
mtm^^ntz^). :?'5Xvt|J{r#ffif Silfv>x;^.;i^- 

i^^k^-t^tz(b\zwmififd)ymxib ^)wmm^^ 
?>imL<Dtzii)fma>m^iim^\^$i>\'\ mm^-m 

'^sM^7'-m\zm^i^hnx\i^^i)K mmm^im 

<^^:^9^^-t^tz»)\:.\mfR^ 2 0 0 OiCJjLhJr 
[0 0 13] JjiUblftWU/rJ:^{C, ±U(nS;i':>im^ 

wjimmmmkmxmmm '7~mtMmx 

[0 0 14] cifDj:^fr79-l/>li;fc:t!5:ttB^^ 
Sff tb. MM\z^mW)^iL*>±i>^-z>X^^^ii\ tfzm%(0 



- 4 - 



7 

too 1 5] z.<jm^\t±m>i:'ytmm^fm-ti>tz 
[0 0 16] ttz. ^m(D^^^yy-]/ymmi' 

[0 0 17] ttz. fiS^^^«:J:#$■li•Si^;(D■^?t«X 
too 1 8] 

mm^imt^tzibmm :^mmioymim 

z<o^:^ymntz^^fziiM^^fmbxms. 

[0 0 19] ^tz. mm2 mmm?>^mmfm 

yv-iyymt-t's>t><DX'S>?>o 
[0 0 2 0] tfz. m^somizmmmmm 
mmi^ y^-uym^^t^yiirt'tmz. ^^ji<t. 
%2m»x±.(o^'77s9-^mu^^tz^ tmy^-v 
ym.^'<ity^thimLxmsLh\zm^%-h<r)Xh 

too 2 1] ^tz. mj0i^<mmz.mmmmm 
mmit, y7-uymtbxmeiktfziimm)^Vi 

Cn (n= 1 8~500) 

m-mittziimmm^\^xm^?,t(oxi>?>, 
[0 0 2 2] ^tz, m}m&<fymimmmmm 
m^mii. nrnttztth^^A^ri^rna^oymtiimt 

hW^(r>mm'f-h'hfAh^^ii-if^yi-jf-:i.~'^ 

[0 0 2 3] ^tz. mim^<fmmm)mmmm 
m>^^fziiM'?^imt?>fSi{o}mp^)v^-'m 

[0 0 2 4] ^tz, m^7(Dmimhmmmfoiii 
m^mtx 4^m^ pimttzith-\tAs<D\^-f*ii>^im. 
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[0 0 2 5] ttz. m^somimmmimik 
mmkit, ^m»k vmi^tz\t hwvfm\ ^-rti*^ i m 

imvfzmmmmi^, '<:^y^mx-t?>tm^mmi: 

to 0 2 6] ttz. m^9<D^iz^?>mmm(o<& 

10 y^-vyWL-th^oyxibh, 

to 0 2 7] *;^ci. mm. 1 ^<nims'^%hu%wm 
ms:m\i. y^-vymK mm~tz\immyx^ 

Cn (n= 1 8~500) 

iaei±^*i-st®T-*s, 
to 0 2 8] ^fz. mm. 1 i(o^tz^i>^mm<D 

££> [ 0 0 2 9 ] */c. mm 1 2 mmim?>mmmo 
mm^mit, 'i:^yii.Kizm^^?>-<:^y<DMmtvx ' 

H, "He, 'Li, " B, "C, "Ne, "Na, 
Us, "Si, "A\, "P, "K, "Cu. "As, 

*'Rb, i:M^~jmttzimsismm^^?>t<D 
[0 0 3 0] mm 1 3(r>miiz^m^mm> 

1 0" • i^-^ ^X/cm-- 1 0' '>-^ >7./cni 

oymsx-mm-^to^vi)?,. 
30 [ 0 0 3 1 ] mm 1 4 co5mBi-«s6j^}«m<jQ 

[0 0 3 2] ikfz. mm 1 50SSW{-#6j^3S5iil(D 

3feH*5*li, ^^^y=7-vywmii\ ^^t.^ 

-^ityM-ls (ICB) j*CJ;»J3l^^;Sn-CV>St,(D 
[0 0 3 3] f|*)gl 60fg^U«6m^x/W 

nx. ^^^tzy=7'-vymMm:. ^-imm^h 
40 z.>L\-^^). t.tz\mmmm.^i^fz%<fy^m^^ 

[0 0 3 4] fS*«l 7cD3«BJ{I«^S«^-r/W 
4>6o 

[0 0 3 5] |§*Jll 8<D^{C^Sm?7'>'W 
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[0 0 3 6] */c, m^idtDm^iz^hximm 

[0 0 3 7] fS*a2 0®fiKa{^^SXiS^®5 
[0 0 3 8] 11^2 1 c0fS^t;«SXilS^ji5 
Cn (n= 1 8~5 0 0) 

[0 0 3 9] m^2 2(r>m^iz%?>im^mm 
[0 0 4 0] ttz. mim2'i<Dfm\,zmy^i^mm 

[004 1] H*]® 2 4®5K9l^«^SXj||^®fl!S 

[0 0 4 2] *fci. 5(om^iz^?>xm$'mm 

[0 0 4 3] il*a2 6(DfS^H^RSXilN^Jg)g 
[0044] ttz. mm. 2 7 xmM!^ 

[0 0 4 5] */c:, mmi2 8<r>mim^xmm 

[0046] 

[0 0 4 7] fS*:®2®f§g|{Cfe{^SjK3R}IB!iCD 
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Wmzm^':>Ximt^ J: -5 {iAlB$«E*^>LT3SK± 

[0 0 4,8] ttz. mm^(onm:.mi^mmm.(r> 
m^£p^hms^'^?>:itiz^i), 7^-u>'^©m 

[0 0 4 9] tA. mm4oymi^m?>mmm(o 

Cn (n= 1 8~5 0 0) 

^s^-$mi^fzti.mmm^bxm^?>:itiz^ 
[0 0 5 0] iLtz. ^mh(r>^\zm^^mmp^ 

So 

[0 0 5 1] i/c. |g*Jg6®5liJB{rfcWjg?lfiaBI(D 
[0 0 5 2] j|*«7®fllgatr«l:tSj^3N^|g© 

iiscs;5f^{i, mm^^tmmmmbtzmmmiz^ 
:*>^m.t?>ztiz}:t)^ mmmommiixmt 

[0 0 5 3] ttz. m}m80^izm?>mmmm(D 
40 ammit. m^iimmmmi^tzmmmsiiz^ 
:^>^^-t^tmzmm^mztiz^*). 

So 

[0 0 5 4] ttz. mjsm9<r>§mizm^mmfm<D 

so Ba»;«Sii-5o 
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(0 0 5 5] ^(Dflg«t3*5V>m ^:^>w<m^^o 
mMizm^t-o^i^jV^-i: 1 0 0 e V 

[0 0 5 6] mm. 1 otD#§iia{cfe}:^sj^jie 

Cn (n=l 8~500) 

% 1 a<JU:^#t6 C t J: U , ¥fi«fe{^ffin/c7 7- 

[0 0 5 7] 1 1 ommizn»?>mnimsi 

[0 0 5 8] if«« 1 2<mmizm?>mmmii 
mm^t, 'H, 'He, -'moy^Tty^MfL-m^ 

[0059] */c. mm 1 3 omizmmmm 

[0 0 6 0] ttz, mm 1 4(m!mizn»?>mmm 

[0 0 6 1] n^i 5<Dmizm?>^mm 
(Ditm^mit. y=7-vymmk^y7.9->{i:y\i 

[0 0 6 2] mmi Gom^stzm^n^'r/^ 
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itmmm'!^^iy\tx^^ti-?>zttz^t). ismi 
[00 6 3] i^fi. mmi 7coiiwgiwfct:tsm^7^/^ 

So 

[0 0 6 4] ttz. mm 1 8(DS5B9»rl5{t6<?x>'^ 

[0 0 6 5] mm 1 9(DfBWlCfc(:fSXI»#^l 

[0 0 6 6] iil*]S2 0rofiKajI#3WSXi^)i 

^y^-U^mthfzZttzj:*}^ y^~\^yxim^ 

[0 0 6 7] i»*«2 lC0fiSW{C*JW6Xi|i!#M 

m^y'-it, yy-vymi)\ mmt.tz\imm^^ 

30 

Cn (n= 1 8-500) 

1. 7g/'aii' i:«e*©j^3?S^J: Xi» 
[0 0 6 8] Bt*JS2 2£Dfgqai::«W6X|Sl#^B 

[0 0 6 9] ig*:S2 3«fiS^j::*j{:tSX|i#^ 
L/c^SJgi: UfcCl t \zi. U. Xi|«^SIl<DSlt$«:* 
[0 0 7 0] i/t. S&*Jg2 4<Of6iafCj3W6Xl»^!i 

««*Mg< Xiia(DSIif*fe_h^.$-tt;^c;g^3fS^«rJ^t 
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[0 0 7 1} m^2 5<Dmi^tiis\ii>xm0'm 
[0 0 7 2] ttz, m}f(m2 6mm{zm?>xmM 

[0 0 7 3] 11^2 7(D5iS§BfwfemXli^M 

[0 0 7 4] fS*a2 8tDf|ggl3{ItJ{:t6Xil8^B 
[007 5] 

[l^] 

g^i. MT, :L<r>wm-''mm^mz'^^^xwsi 

<©a«4^t«BS@-e*S. ®UCtJV>T, 3 11*^ 
m. 3 2(5^^fe#^t6/c«)cJC#^a, 3 3{i 
SoiS, 3 4{i79-UVC.o-X?So|S3 3fnR$$n 
T<»>S, 3 5{i6o{S3 3«:iP«i-tSt-iJ?, 3 6I4» 

±ia5o{S8 3 3, ±lBt-:5f3 5&tfJ»5/->'VK 

«3 6 J: u, wsizmi^^%^mm,^m$&. 

«3 1 l^tf!gfl3L/Tll^«:^tS3j|^|8^3 nm 
;S:?*lTV^6, 3 8 fi-f ;tWbflitO^^ 3 9 *®cmTS 

3 8t>hmis*itzM^^mm-tm^iiibmm. 41 
im-i:^yity-i 7^ v h 3 8*^t,(5!)iiftffiw«:awfts 
8ft->-;vKtstr*u, ±ia-i'>J-Wb7-< 3 8, 
±3a§lt{i}t®<S4 0&tf±8^e/-;VF;te4 l {c± 
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»;> ±IB6o|S3 3*^P,(Dig^*^;t>"fb-tS>tibcD'^ 

yJ-Mb*S:4 2*^^Sttt:v^s„ 4 3{dLJh3a-i'5i->'fl; 
^n/iCo-f ?^:/*ys:{iCM cDi%<D-r7^v4 4 

o%4 5 i:i:t,HSffi4 6«ca^;§f-li-c»«S*:j5lt$-a- 
6At6i€eiT'*S, ^fe\ 4 7{iC.n^?}-VtU<liC 
8. Wi^<D-|';l->4 4 J;4»ftC«o t,L/<Ji44*C«.(Dl!&4 

[0 0 7 6] mzm^msmmmffm{z-:>^'^xmm-t 

10 S. Co 3 4S:So|f3 3|^{r^U .hlBP^ 

ISg3 2{rj:USE^«3 lf^«:Sf^t5o JJcv^tr, 
^ 3 5T'6olS3 3 felScSStriiBftU Co 3 4 m% 
J:l/TSo«3 3j:»Jl«ai^-li-S, S-:>Ji3 3 iUBftaj 
L/cC n 3 4 ri, c . b < finoJULttOC « 
^*>»rig^b/i4^0)C»cDJi*t^^t;5:S. dff) 
4H^l>'-A4 7{i, 'f;i->'fb7-fv^>h3 8*>P,§|§ 
ajb®fii4 0{Cj:oT5|#aj^Ftl^cfl?3 9 tffi^-TS 

fc<{), ■?-to-sp«)c«ar/c«©i^i*J<;tWbi?nTc 
.«'f;t>*;^:{iC.(D%cD-r;t:^4 4i:i6:s, ^(JDCo 
iK' 'f;J-y=bL'<l4C(i(DJi(:D-i'5i->44{*6iBilig4 3i: 
91 taib«®4 0 i:<ora{rj^^$n;tmi|il^ J: UjISJ; 
AlBi^Jti. -r;i->'fb^nTV>!&:v>cf1iC«fcb<tt*tt 
Co(DJi4 5*JSotJ3 3**c>i!Mf3*v6i:tO[)3t»fX 
^;H^--r*t-5T^4 6{raB^t5i:^ttc, ®R4 6 
fzi^U ^*i{rJ:U^Ste4 6±{i;^3(|»Bg*^^ 

10 0 7 7] jtllBix^;l/^?-*^SeV(DJi^{i, AnatJi 
t) ti/iC « -i';t>t> U < tiC . ©JftcD-i' 
;^V4 4{iJ;U^4 6±cD||§^n;''cCo 
JJ? n%'^hZ.}Lli^^^ C«{r±5Jia:SIM*>i/>^ho- 

C. 'f U< fiC. (D«|0'(':t>4 4 {ij: USIS4 
6±<r^^$*iy5:C»(0#!}g*«J»$n, ctu::J:y*ft 

10 0 7 8] IIJI6WI2. 02fi*^-|gaii0d{Ii57 

ev NT 5 Ui7 9 - 1/ >f«)8^:J^^S/^«)^07>^^* U 
40 >'^7^'H^v^ if (DiSSffiftStS. 5 2l*j|gS^ttLh 
t^«:*J«ILi6:*«f,m^U/r77-l/>m 5 3{i 

^':>\S3H\z%:^ikmzWmr>y^-vy. 5 4{iMil^5 

oigg, h^\%h'o\t.nL)mthtz.sy<Dy^=7*yv^ 

;i-MbtS/c<)®7'f 9^ > 5 8Jii'5}->'fb7^ 9 
^ y M 7 *NP)JKtH5*i^t8R«?, 5 9 «:5J^ 

50 *svN{i^9;^.^?-©«itnfDt*»jrsft«w»']ifctbt-s^ctf) 
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* »x 6 4 \tmsvs^\:>mi. 5 1 ijOpjR-t* c }Lii^t 
'fb7>i'7^>h5 7, gitmb«fii5 9{cm^n6S 

«ainJBifflt-i!?6 4S:tHBIt-'53>l>D-7, 6 61*^ 

(0 0 7 9) i(m-mm^s^mm}m\z.-o\^xwem 

J&jj^e ofli*^t,^6-i?->y;^;-7K->'i^<Dt,oc 6 o 

(I 0 0 ) N a CI jjtS^f^i^^ViS^- 6 3 
St^R^ge 7T'^$<i6 6W«: 1 0 ' To r r^* 
•Wm^fz. 6-3{^5 5i:Um iSS2!m©;;^(3[)|i 

«i5 4coia!ttS!ftl|lL/;^s, W--l'^>'^b:7-< ^^Vhtc 
%6 0V{r|a^U)^:, •5o{S-i(iija(«lifflO«BE 

[0 0 8 0] g|3{C, CO^*f«Cj:oTJg«L//s:77- 

-f;tv<b (6 0V) -iiBi (5 0 0V) fef-Sfc 
ffi/i>4^rtef^ (111) tBiJckt; (2 2 2) ffiiifUS 

(w, ^h?<Dg2|qlttt,*S:iii*st>*>-o/c i&:*>\ MBE 
5*-C'{* 1 0- ' T o r r |ffSW\ ^nJJlTtOK^TIII^ 

b^^tiSK^r 8 0-15 Oica«»iijiBlftb^v^i:#B^ 

[00 8 U ^lilfiW3. IS«feKi:l/Tli:77-W>® 
«i:*>-eikt,'f^a?}«:j^3(?6 0<@*»P>!&:6-!J-y*-;K->'V 
«Kt£Dt,oC.. met \j'Z\X7)\/1i V^^y^ 

H#«8acD-o-C'*S ( 1 0 0) N aC 1 ^-ijgfttffl 
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mSEi: 1 0 OV. S^^Sj^l^m l!limt^^2:^ 
[00 8 2} 04{CC(^^#»Cj;oTJ|^^b/c77-l^ 

«K»t^bTv^s mm o -r;tHbt»iiiii%>fTo 

U -r';tWb (6 0V) -inig (loov) ^ri-stjg 
/C^ii^tm) (2 2 0) iSfcra^^rti^BiFfe-^'*^ 

M®€ffi®3tv^{iJ:U^H^®iE|njft*^^bft».>S 

[0 0 8 3] ^85^4. il8l^i:Lm75-U><D 
Mffi®— (10 0) NaC !#ij!Sft%fflV\ H 

vitmffife 6 0 V, ^^\t-mm<r>mmmi s o o 

^bT«52 0 O^y ^-i5r0ail?tOf«g|*J^«b/c 
[0 0 8 4] @5Jc^0^)l#{cJ:oTJ^^b;t77-U' 

[0 0 8 5] ;a:fc\ ±IB^iai»l2~4»rj3i>T, 
mim&^ 1 0-~ 1 O'ffiSfria^L/TfSBRfeJ^^ 

e d J: J: U , * P, (ri($att*J J: tfgBl^tDjifv >a!9^*s 

~4trfcVN-r, ife^f^StRilbTNaC I 

^|5b;^-**> StRill/TKBr • KG I ^fe U >'v 

50 mt?>z.i:i>i-Q^tzo 
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10 0 8 6] mm&. 061^ "BO-fT^yW^iZl 

v\ NaC l*!gacD (1 00) ^tBlB^atRiibT 
2'j-J:^-V)V {li-Jitl Offi^l) (omrm 

^x^;i/^r-4 0KeVm iKlO. 

iiS^^iStiJgRB^tCiiicU, 2 4 0 K e VPfi 
mi 0^?-^>;^/cm(Om^<^«fe^b/co 

. « iiiic)ais 1 cm' ^ u 1 0 " mm^tz\i.mm&m& 

[0 0 8 7] mme. K7fi" p<o-f;i->ftA{i<kU 

MbSE 6ov;iiiM€BE ioov;^ai!eas m 

wm- 1 oo-;>->'p<-b;i'*i-^$-ii-c,.^^ 
miX'fu l^tz. c<^)l^r(Dj^x;?^;l/^H±4 0KeV 

1 0- >X/cin(D|lT-^E)S(D{r^U -f>J->?tA 

fi*n cm' ^ u 1 0" mm^i^tt. mo. i ^^-^ > 

erf 1 o'*m(Dm^izii, msxi o'p-^y:^ 

t>rji^>7^-'uym^nmm&m'$m< i o ' 
yy.yasm^<m^mvtz, 

t0 0 8 8]^8i8fi^I7. m6iz-f:^ym^laif 
10"m mX:t^JV^-4 0KeV0)^mX'PtB^ 

^^^yi^iyfty^-uywmmmsmmo^m^ 
^m-o ^KDn^m^^fzy^-uymsnimmBcom^ 
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^i)it>i)>?>, mi>^h. ptBtX'it'm(MmBi(r>mtm 

[0 0 8 9] g|8g««8. Sgfr-fyJ-^ftAaicm' SU 
1 0" ^x;f ;HJ-4 0 K e VO^T-M g 

:tymxbfzy^-'i^ymm0ym^m&(omt!imi: 
m-t. :i(j^^m^tcy^-uyfmttmmm5(Dm^t 

i>>u ugomxxii. BtPimxtamiyX, ^ 
X'<Dmmmmimimi&<. mMt3:.^)v^"t,:K^ 

[0090] mmm9. miOK^:^yi^XMlcnf s 
U 1 0" flu, ^K3L^;V^-4 0 K e V®ifefl=-CK fei' 

g^t. zmm^tzyy-i^ymmimm5(Dm^t 

J*, Siifi0!i72itr8j:^;&u, mimmx-it^mmm 
mimt^^btziiK mmfx 200 K^iatr-r « 
tmdtx^^i'^-msii^t ^ 1; 1 0 0 KMifi i y 
msmikx'ii,^^r\i?>tmjm&i)m:kt?>t 

[0 0 9 1] mmm^--%ii^h. -iicy^xmzi. 

m. 8*RJ^U:C0)£v^feBB{r*Dfe USdlTtS 3. t^^T-^. 
al lS(i»i!!I^-cra^b/^c4:c:6, PtD^cD^tcfi 

[0 0 9 2] mm\o. m^yy-uy^t. ax 

Wm^mm?>i>^ t' 5 *»«:t^-tS/tai){r, I C B 
XHmm 1 0 0 V, -f ^>^b®EE3 0 v-c^u/^c 
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C.n lZ^m^j:im\f--^i,i 1 4 2 9cm- ' , 1 1 8 2cni-' 

C O Jfe ^cD«ii*5Tr tTv ^:: 1 1 *>*^*o 
[0 0 9 3] BIl 2(i^v>icSUA^'h;i/S3<-t-, m 

f-j?*«l 5 7 Ocjn ', 1465cm-', 1424cni-'fr 
^ 1 3 3 2 cm- ' #Ja(D«(afi. J^*!S^ fflilSS^ 

[0 0 9 4] msmi 1. $fe©^isis0»uc*jv^T, 79- 
iz.im^ntzy=7-uymmizj:vpnm^^im 

-l'?^->aAm 7 3liP-r;4->i^fm 7 4, 7 5 

^i^s^Tfr^-rs. nm±.iz i c Bj^^^^u/cc 

6, CC:-eai|J&:;^({i, B®ftAx^;|/^-^ 
JrJ:U, ISoj?$^ri«ITBi:P(3DftA««*:^ttT. ^ 
[0 0 9 5] 014(C. El 3®Bro^^S«flkD®li 

«rfi?«iL, p<f>&xwmcDm&izmEEimnUzm^ 

[0 0 9 6] :i::T'fi. png^^na-:y<i®it«tBs^T^ 
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[0 0 9 7] C©J:d{iLT^^f*tfc77-W>|^ 

CO 0 9 8] mmm 12. mi 5ti:mm(m(Dmsm 
V (^3tTs i) ^s^4 6±{r. ^mm^^m-t^ 

(OTAu) ^8 2 «:3!!SJwiR;i$-ti:;^ct.©'t?*S, 

u^m\^x^mm mi 5) i:jmt?>m.^^tm& 

[0 0 9 9] BI 1 6 (ZtS\.^X, 1 0 1 f4SES«. 1 0 2 

imM^mm^t?>tzib0ymm!S. 10314*0 

fS. 1 0 4f479-kyC8.T-6oJi 1 0 3JrlRigt$n 
TV^S, 1 0 5{4SO{S1 OSfejDJSft-tSt-^, 10 

u. ±tasoisi 0 3, ±iat-^ 1 0 52itfjift->-;p 

Ji? H« 1 0 6 IZJ: U, a«Jw^-t^g-ifeg®^4±|B 

^cs«i 0 imzmiiii^xmfs.^m.-t?>m^(mMi 

0 7 tiTv>6. 1 0 8 fi-r^i- Wbffltom^ 1 0 
9$:]5jCiB1-S'f/j->ft7-f ^^VK 1 1 0{4^'i';t:/ 

-fb^^^pob 1 0 8*>p>scdi«nfc«^fe§isaj-r5i 

taiLflfe 1 1 Ud#-f;t>fl:7-i'^^>M 0 8*» 

>fb7 9 ^ > M 0 8 . J:|B§| ^tot^ 1 1 0 2iO'± 
tH«ft->->»l'H«tl 1 UCckU, ±lES-:>{S3*>P>cDil^ 

^'i:*y<tt€>fzit)(D^^>^t^m 1 2*gg^^nT 

^ V^S. 1 1 3{i±lE'f:t>'lb$n/c:C.o-i'7j->*;/$:liC 

.o©%®-i'5j->i 1 4!S:M®UT::n«:-r7}-wb^nT 
1 1 e izmmt ■^xfm^m-$'it?,mmmixsb^, 

j5c*>\ 1 1 7ttC..'f;*:/*;^:l4C«(.<3!)%<0-f;t>l 1 
4 i:ttj<4C6. */cl**ftC.<.<Dl!|I 1 5*^P>^S^^tr 

[0 10 0] 1 1 8{46o{i 1 1 9ttAuT-S 

ofSl 1 8{cJR§l^t^TV^S. 1 2 0{4J:|3So«l 1 
8{'fl^*j(8l*LSoff 1 1 8G)il^fSJ^rfT5J}^y/^-K 
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8flSo«l 1 8. 7K>yW^ffi7'f 7^>h 1 2 0Stf 
miy-JVmi 2 uriu, Slg{ri5^'<^^C9llS 

?)m^^m 1 2 2 *ggjs:§f nxi^s. 1 2 3 li^r^j-y 
-fMoS^ 1 2 4 ^tsaii-t?>-(:^yity^ 1 

2 5 fi^-Y:* Wb^-f 7^ > M 2 3 **t>i5ctB$n;^c«; 

^ 1 24*gi$ait5i#aiLm \2Q\t-<ityity 

T-fcU, ±IBi';t>'ffc7-f 7^Vh 1 2 3. ±|a3ltdJ 
L/^Hl 2 5At;f-hia«iS^~;VH«l 2 6CJ:U, ±iB 

ty^t^m 2 1i)m^^nx\^^ 1 2 8{li:8a-i';i-> 

Wb$nTv>^cv'«4'ft^?7XiSr- 1 3 0 i: i: fctz^ 1 

1 6{ca^;J-tt-T:«lll«:i|g^r-a:5ilIBi®it?*5, & 
fe\ 1 3 2 9i:tfift-?^;?.^- 

1 3 0 h*»f>;a:S^7;^iS?-H*-At?*a, 13 2,1 

3 3tti/ty^, 13 4, 1 3 5{4i([ittf-, ISSfiS 

«Ri 1 ^^m.i^xmmmmi^-m±Mttz 

[0 1 0 Ij W^Xi|g#®|^|5 7-tD$B&^{;-PV^T 

ii^-rs. ^-f, Co 1 0 44So«3f^{::, Au 1 l 
9feSotSl ISl^frjftmU ±iSg^fSl 02(ri 

UAS«i 0 irt%#^-t6. <^^v^■c^ i 3 

2, 1 3 3'l:ffll;;i^:4W8t?, t:-^5f l O STSol^ 1 0 
3 ^SSMjSirillSiU C«o 1 04 4:11^^10X6011 1 
0 3J:UBilffi^-ti:S, .SolS 1 0 3 J;»;i«ttBU/cC.. 1 

AiiTfi. 'r;tWt:7'r7;OM 0 8*^f,§(ttot 

®ffii 1 QKii-oxmmtitzMi- 1 0 9 hmmt 

G.'r;tV*/d4C.«©i!l©-i';t>l 14i:;&S, C-tDC 
«.'f;t>*/diC».®J!|<D-fp|->l I4{i, mSLW&l 

tt^ftCoOJftl 1 5A*SoJil 0 3*»P,lH|#StlSi: 
t03iS&x^;i/^--T'toT^l 1 6lZimt?>tifi 
S«l 1 6{r»^U C^tfciU^^l 1 6±{x 

Kffl7-r9^Vh 1 2 0{;3i®U-ciiSSHtL«), 

Hffi:7-f 7^ > M 2 0*^c,©(BS^Jr i U, 
{J^xKv/^-h-ffl^-r^^vh 1 2 0*^t,]SteB$tiSj!ft 

^{-ioT, ^So«l 1 8(*}(DAu 1 1 9feAnf|!H/|S 
ffiS-tt-S. -tUTiSSoKl 1 8W©Au 1 1 9(DmSt. 
BEm. 1~1 OTo r rg||f{^;fe*jaRjr^-tS 

sotsi 1 sn^tymavtzmmmt. s^j^i i 

8 tm^mi 0 1 i:<Dffi;<j^{cJ:»Jifi|ft||^L,Ti'7>?. 
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[0 10 2] z.(Dif^:z.it-^-A 1 3 iii, -(';+>'ft 

7-f ^P<>M 2 3*^C>g(tait®gl 2 5fCj:r?T§| 
^m-^tltzM^ 1 2 4 fci^tS/cif), •tW-SpO^' ^ 

--TtJ-^I 2 9i:«cS. f>J->l 2 9{i 

1 2 8 i:§|^mU®fg 1 2 5 iitDfflflJ^^^tl 
^i€l^tr J; Ujastrinii^tt, 'r;ii->rb^;HTv^«:v^cfi 
/i' {4^57.^5?- 1 3 0*«Solil 1 Si)>hm^iSiHZt^ 

(Drnj^i^jv^-X't -oxmi 1 1 6 izmm-^ti% 
i^. m&i 1 6{;«ff^u cintriug^i 1 6±{r 

Au^ig*^i^^$n6J:9*r-rS, i^fy^ 1 3 2 

ty^' 1 3 2'S:Wl;, ^/^>y;5ri 3 34|fl(t, 
±fCAu^'fetJ(nmJ^U '^-Vy^Jf 1 3 3feBBD 

[0 10 3] cn%5oiEiJjLbi®»;igu-rff^ci:T'X 

.o-r^>*>'diC.»0l!|(D-r;t>l 1 4AJt':'ini*x4s. 

fl^Ati. IKeVfc-tSi:, -f >i-Wb^Ftv;^c^'9 
Xi5f— C/i-> 1 2 9*itoln6ix^;i/d^-{cj:yif|^ 

/©^±T-ii£Sc*«oiji$n¥Jfl'a:A u 

If SiJMIttifev ><D-C|!iigt?li£»*%b 6 C i: Ji^^v \ z 

[0 10 4] ^iHi0»ii 3. mi itt^fmomomm 
cDiits4 6j:{i, mmmi^m-t?>mK.(om^i)^h^.i: 

S^T'*§ Ct 0 ©jKl^liJg 1 5 1 t^^ P t ) 

1 5 2fe3JfSfrgtg^-ar/ct;(DT-*S. ttz. m 1 8 

J*. xm^^m^7-(D9mm0m(D^mt.hx. 
^mmmm':>mc.(0!^^i)^h^ji?>^x'^?>ct 

40 Pt«:fflV^T^Ji|g! (01 7) «:?^^t-S^«:g^tlR 

[0 10 5] 01 8C^^^,^•C2 0 i \i$k^m. 2 O 2»i 

^^«:gf^fS;^:.«)CDj#^a, 2 0 3ttSo{i. 

2 04(477-t'ye7o-e6oJi2 0 3{c:JR§$tlTV> 
6, 2 0 5 fiSoJi 2 0 3 ^mm-^ k-^, 2 0 6 1± 

±la§o{S2 0 3, ±ieb-i5r2 0 5&Ofj??Si/-;i/KIS 
2 0 6 U, ^{^3!a»t-^#'feS©il^«:±|E*C^ 

<f 2 0 1 mm&\^xm^nsi^'^hw^3^M2 o ? 
so i&m^nx^^h. 2 0 8 ttm^^t-AjR^as, 209 
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li.Pt X-mf-if-AM^m. 2 0 9 {4P t Vf-A 

$mm2 0 8 {::^$nTv>s, 2 1 oi-Ltmn^fy^- 

Xv^6, 2 1 2{i7;i'rf> (^ITAr) -^iSry^mSt. 
2 1 SfiAr-Cpl-y^riajigf SilBSfE®, 2 1 4ttAr 
•l-^t^e-A, 2 1 Sfi^Ar-T/i-^t-Atoe-AM 
*lllli-S;'b«>(D®i^r'*S, 2 1 6ttC7o * 

/c:JiC7ntD%*>f>)5:6^lf-A, 2 17JiPtJg^^* 
tzitPt<Dm^h^Ji?>y£~'AX$>?>. 2 18{iStR. 2 

1 9, 2 2 0. 2 2 lfii/-v»;/^r- 2 2 2, 2 2 3»i 
I8>?lt, 2 2 4{ia«2 1 8«:la«E«-l±Tlill|^iicD|8 

ii^B-teo Cto 2 0 44So{i2 0 3f^{C, Pt 

2 0 9«:€?fc-A3Rgef|g2 0 8F»g{::^U ±8^f^ 

igg2 0 2jr±yjc^2 0 irt«:g^l-5. ?)?v>r\ 

->Y^/:5f2 19, 2 2 0, 2 2 1^m\^tdtmX. 

4f 2 0 5-C5o«2 0 3 «:|SH«<3|inSftU C». 2 0 4 

«:il^iUTSo«2 0 3j:yi!fcB$-«-6, 6o(i2 0 

3 J; U nam Lfe Ct 0 2 0 4 Co ##:*/c{ir;oBU: 

i&5o CtD4h?k-A2 1 6*S5olS2 0 3*>f,l©/fJ^ 

*i/St#(Diis6x^;H^-T"fcc>t:ats2 1 sizmm 

tlSi^HtSo ttz. «?e~A|iafS2 0 8(D«^^ 
t-A*^7>r 7^ >• htrii^-tirUftm? tf-A«:^ 
«LS? e-Aj5lt3§2 0 8 {^^Lfc P t 2 0 9 
^\£-Ai:mm-?>o €?e-A*W^n/c:P t 2 0 
9 {i€?k-A(Ox^;]/^-{r J: m^tV$mt?>o 
[0 10 7] «^t-Ai|g|92 0 8 J;UiafibU/cP t 
209f^ Pt*#:t,L,<li=:^fiU:ci5Pt*^BK>*Mr 
iK^U^tJKJIKD P t i&S. i<DVf-A 2 
1 7*JS-0(^2 0 3*^f>llgtB$nSilt(3«lS&X^;Wr 

-T?to-ca«2 1 Strl^U ::iHirJ:U^^2 i 
8±{rPt»)g*^5!l^^«*!H6«fc5»:itS, A 
T'f:^>m.m2 1 2a:Ufil^l/;^cAr^';j->41I13i« 
<g2 1 3lzJ:t)}mx^JV^^^X, mmG2 1 5iZ 
^f)mSL2 1 9±f¥KAr-(:^>\i-A2 1 Aitmm^ 
*iS J: ^ J- t-AMfeiSlii-«, i/\y^2is. 2 2 
1 feiil:^, i£fe2 1 8±{rC7.(wJ:S)fi§JM->^*'7>h 
D-AJ!^TOipffl^cjg^^%ISnmJ^gttS, ^Jct::, 
5/-\'>:/^Jf2 igfeBBl;, iy^r^yf22om». 

m±izp tfm^mnmmmu i^^rys22o^mi> 
[0 10 8] zm5om&JM*)Mvxn^:it.X'X 
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ttifCAr'f;t:/lf~A2 1 4«:, fi»JAfiv m^-fnt 

fmnm mm) xxm-$-\t. AiBSJi^vi/^-spffit 

(DCio'^ptiim^itx, ^mibts>ztiz^v. ¥ 
mmmm. ptmmm^^. ^SMtmH 

JO mm\zwmM^}L\ii>^\xt£^ymi^mx^smi'^ 

[0 10 9] ±131115001 2, 1 3, m #ii 

[0 110] t.tz„ ±IE^^1 2, 1 3T-li. XjSR^ 
Big? 7-«rJg|St«ffiJS©iSv ^^Sl^*m^: bT, ^ 
Jg(DAu, P t %ffl^<>/^ii^{z-:>v^TJ^^/c3&^, ctui 

T, 5RStt;V;^(DA r ^m^tzm^\Z':>\^xW<'f^i)\ 
[0 111] 

30 mmmm JJLh<^> J: ^ tr, fS*« 1 Sa«(DfS9i{r J: 
till |f||B^*/ciitjflB^JSt^:55'?^*/c:»*lg^«: 

fflC J: U^CD|MIO«:lDiUI»< ^ 

[0 112] *;^c. ^*JS2ia«<D5g^{CJ:*i{i #® 
#PI^<7)«@R©|^3!III^*^P>^-&^h?fe7^-P>!SJ: 

40 [Oil 3] ^*a3fDiMa{Cckn{i, 79-1/ 

[0 114] *;^c, gt:j^4ia«<DfggB{wJ:tUi 77 
Cn (n= 1 8~500) 

m~imt.fz\immmm^iyxm^^^<^x. ^s*: 

50 [Oil 5] f»*a5IB«<DfgJJB{rJ:tHi, ?m 



- 13 - 



25 

[0 116] ^tz, m^nmemmmt^^tni. 

[0 117] ttz. mmimcmmi^i^tui. m 
[0 118] ifz. m^8tmomi'^tni. 

[0 119] ^tz. m^9imomi^^i^i. m 

(0 12 0] tfz. mmi om/Dmizii^t, y 
7-uym\t. mmiitziimm^Vi.mm^ 

Cn (n = 1 8~5 0 0) 

[0 12 1] i^tz. \ ll3«W)fiMB{::J:n»i. R 

nttz{th^m(o\^-vnimm.^Mt^mmmik 

[0 12 2] »*Jgl 2|a»©f6?l3{r J:^^. ^' 
;t>aA«iffiv>S-f ;}->(OiffiSi: ' H, 'He, ' 
Li, "B, "C, "Ne, "Na, ''Mg, "Si. 
"Al, "P, "K, "Cu, "As, "Rb, C 

[0 12 3] tfz. fii*jgi smmmi'^tu^ y 

1 0 'V~;< >X/cm~ 1 0" yy^/m 

[0 12 4] t.fz. ii*«i48a«®fgga{c<}:*ui m 

[0 12 5] *fc, iS*jfll 5f2«i«IIMB»iJ:iH*i. 7 
^'77.^5r--f:tve-A (ICB) 
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[0 12 6] %tz.'mim.\ ^imrmm-i^im. * 

[0 12 7] Bi*«i7ia«icDffiW{r.fcti{3:. p 
m.iikx^rvm^mmmm.^'&^fzy'y-w^msi 

[0 12 8] i/c, If^l 8tHtt^)^{wi*lfi 15 
[0 12 9] */c, iS*«l 93E«<0^{ri:ti{f. it 

<ov^rn*> iatD}^>fewi-6Si»(D)^^?*><b)a:5 

CO 1 3 0] *ySi. »|*JS2 0 %tz{t1 l<DV^■r♦^*^ 1 

h^<ii&^i:y9-u>mtvtz<DX\ Km^mmfDR 
[0 13 1] */c, w^2 2ia«oiiK9{'i*i'fi n 

30 [0 13 2] ^tz. m^i ^Wm^\Zi;JaU. # 

mmt. y=7-vvmmt^m^niiiiw,^im\^tz 

[0 13 3] ttz, BS*JS2 43Ba058W{IcktUi # 

pim^tzti.h^tm<o\s^-rM> i a<o?^%*i- 

[0 1 3 4] i^tz. »*a2 58B«CDf§W{wJ:*T4i 

40 i'i^tz\m=f^i^i>x±^:^y\ti,tm\yXwmt^o:> 
tzy./^v9(mm:-^^)mm(f^n^^wm<^iLii^X' 

[0 13 5] 6|E«(DfiSW{w±*l{i, # 

ti-sc-c, ;Kj!5ji^<fc »;i!l^*i^s<?S0S(D^l^j5fi■t• 
[0 13 6] ^tz, mim2.imm(onmizi^itM^ y 
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[0 13 7] it*3g2 8lB«5tD^{rJ:*Ui P3 

(S3] y=?-vi^^^-(icy^tn^x}im. i^T^y 

[S5] 77-P>^*^;t>fl:*Ji:tfilBi 
^b«ffi 6 0 V, i)Ifii«E 8 0 0V) u-cjilSI*Jg«Lfe 
I^XjSlHltlr{cJ;Sfi|^^^pfilSEI-C*S, 

[07] C:(Dfieq|{rJ;§, 77-l/>^^©PO^?}- 
[08] dCD^triS, 7^-l/>fiai^(OPilB(D 

[010] :i£DffiW{::<l;S, 3'5-U>aii^(DK©-f 

[011] CICD^CJ:^, 79-^>»BI'VD-<ja-V 

7 70T-*5. 
[012] Z.CDfSB^{lJ:S. 77-l/>»ai'^©'l'^V 

•7 70-r'*s, 

[013] ccDS6i!S{::J:S«^-x>'^;^«D--'IIJifiW%^ 
"tP n®^Jf|^WBf®0-X?*6, 

[0 1 4] C:©|gBJJ' iSp ne^*^CD^-®jm 
ffi0-C*6. 

[015] ::tofiSliloxiis^®i8^v-(D-0!%g?tl»f 
[016] :io58qa®xi^sfli5 7-ia3i;Ers{rffiv^ 
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;^cilBfe^11|fEH0t?*-5. 

[0 1 7] z^w^cDxm^mm^ ^-omco-^^^ 

(01 9] mfmrn^m^^yv-u^mmmm 
im2o] mM(o:mi'X?>79-iyymm^(o:^!m 

10 

3 4 C«o 

38 -<';t>'ffc7-f 
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